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negative pressures which may obtain not only for the design head but for
lower heads.

It is suggested that, for a standard-crested spillway, a preliminary test be
made with a circular sharp-crested weir (du Pont, op. cit.) equipped with
piers if required. The shape of the jet having been determined, the model
can be completed and the final test- made.

For a flat-crested spillway, the preliminary test would be conducted by
installing only the weir section (Fig. 17) and measuring the shape of the under
nappe.

4. Emergency Spillways. All engineers agree that an emergency spillway is
one which will be called upon to operate so infrequently that it is not con-
sidered necessary to protect the spillway control, the structure, its foundation,
or its discharge channel from serious damage when it goes into action. How-
ever, further definitions of this type of spillway vary according to two points
of view.

Before we discuss these two points of view, assume that the "spillway design-
flood," as defined in Art. 50d of Chapter 5, is the flood which, after a thorough
study of the drainage area, it has been decided must be carried past the dam
without failure of that structure. This study, we will say, has been made by a
competent hydrologist who has no knowledge of how the designers intend to
take care of it.

In the consideration of an emergency spillway, one must have at least some
understanding of the probable frequency of occurrence of such a flood. We
have no means of estimating this exactly, but it is agreed that the probable
frequency of such a flood, or even 60 to 80 per cent of it, is not measured in
hundreds but in thousands of years.

Thus the probability of 60 to 80 per cent of such a flood occurring is too
remote for economic consideration, provided that a calamity can be prevented.

From the first point of view, the emergency spillway is an auxiliary spillway
which would be called into action should a flood greater than the spillway
design flood occur. From that viewpoint it is simply an added factor of
safety.

From the second point of view, the emergency spillway is an auxiliary
spillway which would be called into action should a flood occur whose magni-
tude was 60 to 80 per cent of that of the spillway design flood.

These two points of view would coincide if it could be granted that from the
first point of view the estimate of the spillway design flood is inadequate, while
from the second point of view it is completely adequate. Then, in both cases,
the permanent spillway would be capable of taking only a percentage of the
proper flood to be controlled and the emergency spillway the balance. That is,
a permanent spillway would be built to accommodate 60 to 80 per cent of the
proper flood and an emergency spillway would be provided to take the. balance
with considerable damage to it but with safety to the dam.

The damage caused by the operation of an emergency spillway may vary
from the loss of the control apparatus to the complete washing out of the